Proposed work: Retrieval and evaluation of Aerosol Above Cloud (AAC)
properties with combined polarimeter, Lidar and spectrometer observations
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Atmospheric aerosols play a potentially large, but highly uncertain, role in the global climate. 18.8 19.4  20.0 20.7 21.3 21.9 22.6 23.2 23.8 24.5
Much of this uncertainty is due to the difficulty of observing aerosols and modeling their Data Retrieved products
effects. A particularly challenging scenario is the case where aerosols have been lofted above
clouds (Aerosol Above Cloud, AAC). AAC have the potential for large positive (warming) RSP Retrieval Algorithm Aerosol
radiative forcing, since the brightness of clouds magnifies the impact of aerosol absorption. _ T e e properties
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to linear polarization. Since the measurement of aerosols in cloudy regions has long been at 155 angles Fit data to model 1590nm 2 S
recognized as highly uncertain, we will attempt this with newly acquired field observations. » < S
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Absorption Lidar (DIAL) and the Solar Spectral Flux Radiometer (SSFR). Each instrument has el modes estimate Sl =
access to different types of information, which we will leverage to produce an AAC retrieval 670nm HSRL SSFR guess R
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Our goals are to (1) create an accurate algorithm to retrieve AAC optical and microphysical at ﬁgoanr:;es Aerosol optical Cloud droplet c|?r;c£§|o{;y . S I
properties, (2) validate these results with comparisons to auxiliary airborne and satellite depth (532nm) radius Derived products 5 N
observations, (3) classify AAC type and compare to aerosol classification from other Cloud top — Spectral aerosol optical depth, - R
instruments, (4) improve our understanding of the radiative and climate impact of AAC, and 557222170 altitude refractive index Single soattory albedo. Sy =
(5) recommend future instrumentation designs. Ultimately, we hope to reduce observational measurements spectral ‘
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insensitivity to AAC, and make it as regularly scrutinized as other types of aerosols. I S
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